Schlosser found by experiment that the injection of alcohol, in a strength of 70 per cent. to 80 per cent., into a nerve causes degeneration of the nerve by destroying the fibres locally at the point of injection, and he claimiis that the treatmiient by alcohol injection anmounts to the samiie thing as a resection of the nerve at that point, though it has several advantages over this cutting operation, chiefly in the injection not being followed by the formation of scar tissue which will irritate the central end of the nerve, and especially in that the injection treatmi-ent may be repeated at intervals whenever rendered necessary by the regeneration of the nerve and reappearance of the pain. He admnits that excision of the Gasserian ganglion for severe trigeminal neuralgia is theoretically a superior operation, inasmuch as, when properly done, there is no recurrence of the pain, but he points to the severity of the operation, and its mutilating results, with the risk of a certain percentage of deaths even in the miiost experienced hands. Various drugs, such as osillc acid and chloroform, have previously been used by hypodermic injection for the destruction of peripheral branches of nerves, but the great advance made by Schlosser is the attacking of the three main divisions of the fifth nerve at their points of exit from the skull, and destroying them by deep injections of 80 per cent. alcohol, which he found preferable to other destroying agents. Thus the first or ophthalmic division is attacked by injection at the supra-orbital notch, or foramen, as the case naay be, and also by passing the needle along the roof of the orbit to inject around the frontal division of the nerve at the back of the orbit. For neuralgia of the second division of the trigeminal the injection is made in the sphenomaxillary fossa as close as possible to the opening of the foramen rotundum by which the superior maxillary nerve leaves the skull. It is also injected at the infra-orbital foranmen where it emerges upon the cheek. The third division, or inferior maxillary nerve, is injected at the foramen ovale, and also at the inferior dental foramen on the inside of the rainus of the lower jaw, and also at the miiental foramen in front. Schlosser's imiethod for the deep injections is to use a stout hollow needle, or cannula with stilette, 21 in. to 3 in. in length and 2 mm. in diamieter. This is pushed through the side of the cheek in the necessary direction, without using any anamsthetic of any kind, the patient's sensations being used as the indicator as to when the trunk of the nerve is reached by the point of the needle. When a sharp stab of pain is felt over the distribution of the nerve, the syringe is fitted on to the needle and a few drops of the alcohol are injected, which at once causes a stinging, burning pain over the part of the face supplied by the nerve, which dies away after several seconds, more and more alcohol being then slowly injected until from one to four cubic centimetres have been used. If the alcohol injection has been successfully placed in and around the nerve, although there is produced a numbing burning pain over the area of the distribution of the nerve, yet there results an immediate relief from the attacks of stabbing pain so characteristic of the disease. On testing the skin and mucous membrane supplied by the division of the nerve which has been injected, it will be found that there is now more or less complete tactile anesthesia and analgesia; that the patient is now able to talk, laugh, eat, blow the nose, or rub the skin of the face, acts which previously were impossible without starting the painful crises. Schlosser's method has been followed without much alteration by most of those who have adopted this treatment for trigeminal neuralgia; Brissaud and Sicard, of Paris, writing in the Revue Neurologique of last November, record their experiences with forty-six cases of trigeminal neuralgia, and describe their technique. Instead of using Schlosser's stout needle, they prefer a fine platinum needle, of only seven-tenths of a millimetre diameter, with a short point. They also ansesthetize the track of the needle with 1 per cent. stovaine solution. They claim that their fine needle minimizes the pain of insertion through the skin and tissues, and also diminishes the risk of producing vascular injury in the zygomatic fossa.
My own personal experiences with this treatment extend only over the past seven months, during which I have used injections of alcohol in thirteen patients, five of which were tvpical cases of trigeminal neuralgia, or tic douloureux.
In order to acquire the technique necessary for the deep injection of the inferior and superior maxillary nerves at the foramen ovale and foramen rotundum respectively, it is essential to practise first on an articulated skull and then on the body in the post-mortem room. I have studied for this purpose a large number of skulls, both to become familiar with the varying depths and angles at which the foramina are placed, and also with the bony variations that are liable to be met with in this operation. I have, moreover, practised the injection on both sides in fifty bodies in the post-mortem room, using methylene blue for the injection, and, after the brain has been taken out, examining the foramen ovale, Gasserian ganglion, and sphenomaxillary fossa at the base of the skull to trace the course of my injection. Various lines have been given for approaching these foramina, but although I have tried them I prefer the following method, which I have worked out for myself.
For the injection of the inferior maxillary nerve at the foramen 79 ovale a moderately stout, short-pointed needle, P2 mm. in diameter, is pushed through the cheek below the zygoma, as low as possible through the bottom of the sigmoid notch in the lower jaw, the point being directed straight inwards and upwards until it hits the under surface of the sphenoid bone at the base of the skull. The point is then gently lowered by raising the handle, and the edge of the foramen ovale is felt for at a depth of from 1L in. to 11 in., according to the size of the individual. My results have shown me that in practically every case the needle can be made to pass through the foramen into the Gasserian ganglion if necessary.
When attempting to inject the inferior maxillary nerve at the foramen ovale, if the needle is passed straight in and too horizontally, the wall of the pharynx will be pierced at a depth of 2 in. to 21 in. If the point be directed too far backvwards the middle meningeal artery may be injured, while if the needle be passed too far through the foramen ovale, to the depth of 21 in. or more, the cavernous sinus and the internal carotid artery within the skull mav be damaged.
For the second division of the fifth nerve, the injection is made below the orbit into the infra-orbital foramen, taking care to use no force when inserting the needle, or the antrum may be pierced. The direction of the needle must be upwards and outwards. Besides injecting the infraorbital nerve, the superior maxillary nerve is also injected deeply at the point of its emergence from the foramen rotundum in the sphenomaxillary fossa. To reach this point the needle is pushed through the cheek in front of the coronoid process and below the malar bone, a little in front of the line of the posterior border of the orbital process of the malar bone. The needle is pushed upwards and inwards until the front edge of the external pterygoid plate is reached. The point of the needle is then passed in front of this bone so as to enter the pterygomaxillary fissure, through which it is pushed, always at the same angle upwards, until the nerve is reached. This will vary in depth fromn 14 in. to 2k in., according to the size of the skull. Besides a certain degree of risk of vascular injury there are two most serious dangers to beware of after the point of the needle enters the sphenomaxillary fossa-namely, the danger of piercing the optic nerve or of injecting it with alcohol, and secondly, of passing the needle into the sphenoidal fissure and there damaging the oculomotor nerve. The optic foramen lies not more than i in. beyond the orifice of the foramen rotundum in the same straight line, and it is therefore imperative never to sink the needle to a greater depth than 2 in., or even 14 in. in the case of a small skull, as of a woman of 5 ft. 2 in. in height. When the nerve is reached the syringe, ready filled with 80 per cent. alcohol, is fitted tightly on to the needle, and fronm 15 III to 20 1n of 80 per cent. alcohol injected slowly, a few drops at a time. If no general ana-sthetic has been given, as is the practice of the Continental and American workers, the pattient will cry out with pain as soon as the point of the needle reaches the nerve, and the further injection of the alcohol causes a sharp burning pain over the area of distribution of the nerve, a pain which is repeated with each push of the syringe. I prefer to have a general ancesthetic given before puncturing the skin, aind when my needle is approximately in the correct position for muaking the injection I allow the patient to comne partiallv round from the anesthetic (see Case XIII). Mloving the point of the needle then against tlhe nerve will provoke a reflex spasm of that side of the face, as though I)ain were felt, and the injection can then be made safely, without the patient remembering anything of the pain afterwards.
In addition to the deep injections there are other foramina which can be injected with the greatest advantage in different cases-namely, the supra-orbital notch or forainen, infra-orbital foramen, mental foramen, inferior dental foraimen, and the palatine foram-ina, both anterior and posterior. The inferior dental foranmen on the inside of the ramus of the lower jaw may be injected with advantage in cases where the attacks of pain are limited to the lower jaw, without affecting the territory of the lingual nerve, so as to escape causing numbness and loss of sensation in the tongue also, as would result frominjection of the inferior inaxillary nerve at the foramen ovale. There are two routes to the inferior dental foramen, either inside the mouth or outside the cheek, round the ramus of the mandible. In either case a stout curved needle is necessary; Schlosser practises the external route, though there is a real danger with this niethod of producing facial palsy from the alcohol running backwards along the needle.
A successful injection, besides producing a sensation of numbness and burning for solmie hours over the area of the nerve destroyed, always causes a certain amount of oedema and a sensation of stiffness of the parts. The burning sensation passes off after a few hours, the oedema disappears after two or three days, whilst there is left behind a sensation of numbness; and there is anesthesia to touch and pin-prick on the skin and mucous membrane, corresponding to the anatomical distribution of the nerve. This will last for weeks or months according to the amount of destruction of the nerve, but will generally begin to diminish after three to four months. The attacks of pain cease imnmediately after Harris: Alcohol Injections for Neuralgia injection, and the delight of the patients on finding they can talk, eat, use their false teeth, or rub the face, is proof that the nerve has been successfully reached. An accident that will occasionally happen is a hematoma from puncture of the artery issuing with the nerve out of the supra-orbital, infra-orbital or mental foramina. Such happened in my Case X, where considerable ecchymosis of the lower eyelid and upper cheek occurred from puncture of the infra-orbital artery when injecting the infra-orbital nerve at the foramen on the cheek.
Case I.-The first case in which I used alcohol injection into a nerve is an excellent illustration of the mode of action upon a nervetrunk. Last August I was consulted by a lady with extreme hemiplegic contracture of the flexors of the fingers of the left hand, of five years' duration, the result of embolism due to mitral stenosis. She was able to flex the fingers if they were passively extended, but she had no power whatever of extension of the fingers, so that the fingers were constantly strongly flexed into the palm of the hand, which was a source of constant worry and annoyance to her, as she had fair power over the wrist and the rest of the arm. Knowing of Schlosser's injection treatment with alcohol for the destruction of sensory nerves, it occurred to ine that the condition of spastic flexion of the fingers would be at once relieved by an injection of alcohol into the median nerve above the elbow. This I did after anasthetizing the skin by eucaine and adrenalin infiltration, then making a 1 in. incision along the course of the nerve in the middle of the arm and dissecting out the nerve. I then injected the nerve with 5 ni of 80 per cent. alcohol, considerable pressure being required to force even that amount of the fluid into the nerve; the result was instant relaxation of the spastic condition of the hand, and after the wound was sewn up and dressed the hand was found anmesthetic to light touches and analgesic to pin-prick over the anatomical distribution of the median nerve, though there was perfect sensation on the hand before. Flexion of the fingers was still possible by means of the ulnar nerve and the flexor profundus, and the patient was delighted with the success of the treatment. Eight days later there was still partial anaesthesia and analgesia over the same skin area, though ordinary touches and pressure on the fingers were perceived quite well. The electrical reactions now showed typical reaction of degeneration of the flexors and of the muscles of the thenar eminence; no pain whatever, and no return of spasticity. Four months later there was still no return of spastic contracture.
The injection of alcohol directly into a nerve-trunk thus evidently requires considerable pressure in the syringe, and I am perfectly convinced that it is quite impossible to inject a nerve-trunk with any large amount of fluid, such as Lange claims in the treatment of sciatica with eucaine and normal saline, in quantities up to 60 c.cm. to 100 c.cm. Any quantity more than a very few minims must be injected around the nerve, not into it. At the same time my case proves that the injection of only 5 nM into the median nerve of 80 per cent. alcohol was quite sufficient to paralyse its motor and sensory fibres, and to set up reaction of degeneration in the muscles. It is obvious, therefore, that it is highly dangerous to attempt to inject a mixed motor and sensory nerve,, such as the sciatic, with a destructive agent such as strong alcohol, although Schl6sser -claims that his treatment is equally successful for sciatica as for trigeminal neuralgia, and he states that the motor fibres are more resistant than the sensory to the action of the drug. Finkelnburg, of Bonn, by means of the experimental injection of nerves with alcohol, has completely disproved this statement of Schlbsser's, and, in fact, cases of severe paralysis of the leg have been recorded from this method. It is practically certain that any good results obtained in sciatica by attempts to inject the nerve with alcohol are produced by the injection being perineuritic, not into the substance of the nerve. Indeed, as I shall show presently, cure of the pain in trigeminal neuralgia may be brought about by a perineuritic injection of the alcohol in the neighbourhood of and around the nervetrunk, without producing any paralysis of the nerve, or any recognizable anmesthesia to careful testing on skin or mucous membrane. In three cases of clonicfacial spasm on one side, or " tic convulsif," I have produced complete cessation of the spasms in two cases, with transient slight facial paresis for a few weeks, by the injection of 10 -n of 80 per cent. alcohol in front of the mastoid, upwards and inwards, in the direction of the exit of the facial nerve from the stylomastoid foramen. In the third case very slight facial paresis only was produced, and the clonic spasms have not entirely disappeared, although they have been so diminished in severity that they do not incommode him now in any way, though for the previous twelve months they were so frequent and severe as to be a considerable hindrance to his work.
In this case the incomplete success was due, I am convinced, to my not having penetrated sufficiently deeply with the needle, owing to the patient, a man aged 25, complaining greatly of the pain of insertion of the needle.
My remaining nine cases are all cases of severe pain in one or more divisions of the trigeminal nerve, in two cases the pain being bilateral. Case V.-One of these, a man aged 40, was suffering, no doubt, from a tumour at the base of the skull, probably involving the sphenoid bone. He had had persistent headache for some months, when he consulted Mr. Cruise for progressive loss of vision. Gradually the sight was lost, first in one eye and then in the other, until both eyes became absolutely blind, with later pallor of the discs developing, though there was never any optic neuritis. Paralysis of the left sixth nerve developed, and then he began to complain of pain on the right cheek, and slight anasthesia over the second division of the right fifth nerve appeared. This was followed by similar pain appearing in the left cheek, and the pain now increased so much in severity as to be almost unbearable. Mercury and iodide administered during many weeks having failed completely to arrest the disease, or in any way to improve his symptoms, I determined to inject both infra-orbital nerves with 80 per cent. alcohol. I took him into St. Mary's and performed this injection last September, injecting some 15 nt of the alcohol into each infra-orbital foramen, without using any anaesthetic. Although a sharp stab of pain was produced by the puncture of the nerve by the needle, and a temnporary burning sensation in the cheek and upper lip for some minutes, the man was completely relieved from pain afterwards, and was quite free for the remainder of his stay of another week in hospital. Later severe pain developed again in the left side of his face, chiefly along the lower jaw.
This indicated that the growth was now commencing to involve the third division of the left fifth nerve at the foramen ovale, and I therefore again injected with the alcohol, this time under chloroform anaesthesia, passing the needle through the sigmoid notch of the left lower jaw upwards to the base of the skull to reach the foramen ovale. I was able to feel the edge of the foramen with the point of the needle, and could, therefore, be sure of the alcohol being injected at the right spot, although there was in this case no evidence afforded by the patient of pain produced by the puncture of the nerve owing to the chloroform narcosis. I have not seen the patient since, though Mr. Cruise informed me several weeks afterwards that he had heard through his doctor that the man had had no more pain at all in the face since the last injection, though he was becoming steadily weaker, as was of course only to be expected.
Case VI.-A woman, aged 65, with severe neuritis of the left fifth nerve, with pain radiating over all three divisions of the nerve, and anesthesia and patchy wasting of the skin of the forehead on the left side, exactly resembling post-herpetic scarring, a condition known as morphcea. In this case the pain, though it varied in intensity, was more or less constant, thus differing from the convulsive attacks of pain of true "tic douloureux." I have made two attempts to inject the foramen ovale in this case, in order to attempt to destroy the ganglion or part of it with the alcohol, but in each case, through faulty technique, I have not succeeded in reaching the foramen, as evidenced by the absence of any anaesthesia or other disturbance of sensation in the lower lip and chin. I intend, however, to make another attempt, and I feel no doubt that I shall be able to produce the desired result, now that I have fully mastered the technique.
Case VII.-A man, aged 30, with severe daily periodic neuralgia of the ophthalmic division of the fifth nerve on the left side, following a catarrhal condition of the nose and sinuses, probably influenzal. The pain came on regularly at 10 a.m. and lasted until 6 p.m., a severe, constant aching, but no sudden intense pains as in tic douloureux. There was slight antBsthesia to touch and pin-prick over the whole of the skin area of the first division of the fifth nerve on forehead, eyebrow, and side of the nose. Injection with 15 mm. of the alcohol with eucaine over the supra-orbital notch at once relieved the pain. To make certain of its non-recurrence I got his doctor to inject some eucaine and morphia into the same spot on the two following mornings, half an hour before the usual onset of the pain, and I hear that he is completely cured. This periodic daily recurrence of severe supra-orbital pain is characteristic of a post-influenzal neuritis, and during the period of the pain I have found in three cases definite diminution of sensation to touch and pinprick over the ophthalmic division of the fifth nerve, though as soon as the pain disappears later in the day the anesthesia disappears also. Morphia alone, given about half an hour before the usual time of onset of the pain, will also prevent its onset, and given thus daily for a few days will cure the disorder, though with considerably more discomfort to the patient than with alcohol and eucaine.
Occipital neuralgia is similarly treated by Schlbsser with alcohol injections, though I have not used it myself as yet for this nerve. Case VIII.-A man, of about 50, sent to me from the surgical outpatient department at St. Mary's, with inoperable carcinoma of the tongue, causing very severe pain in the left lower jaw and tongue. I gave hiin at once an injection of 15 mm. of 80 per cent. alcohol into the left foramen ovale, using no anaesthetic. Though the injection itself caused considerable pain, the man has been completely free from pain ever since, about four weeks, with the exception of a feeling of slight rawness along the edge of his tongue. As a result of the injection anaesthesia of the lower lip and chin was produced.
Case IX. Trigerninal neuralgia, or " tic douloureux." Mrs. A., a lady aged 55, who for seventeen years had been subject to attacks of pain in the face of increasing severity, first on the right side, and for the last two years on the left side. The pain seemed limited to the second and third divisions, being especially severe in the lingual nerve, necessitating frequent painting of the tongue with a solution of cocaine. I injected alcohol on two occasions, in September and October last year, into the left infra-orbital foraimen and also in an attempt to reach the left foramiien ovale. Though the pain disappeared for two days after the first injection the result was a failure, owing, I am convinced, to my failing to reach the foramen ovale, due to nmy employing Levy and Baudouin's line, directing the needle backwards, thus engaging mBy needle amongst the roughnesses of the spine of the sphenoid. Since the last injection I have heard from her doctor that the pain has recurred upon the right side of the face, the pain being now bilateral-a very rare condition in trigeiuiinal neuralgia. Case X (this patient was shown at the mieeting).-Mrs. I., aged 63.
Trigeminnal neuralgia, left second division. Typical history of " tic douloureux." Pain began eleven years ago as apparent toothache in the left upper jaw, for which the left upper canine was extracted, though the tooth was found to be sound. The next tooth was then extracted, with similar result, and no relief of the pain. Since then she had had all her teeth extracted at various timiies, once eleven at a sitting, without curing the pain. After three years the pain began to start in sudden severe spasms, radiating from the left ala nasi. The pain was thought later to be due to a left antral abscess, and the antrum was operated on two years ago, and again a year ago, when an abscess, she says, was found. The pain was never relieved in the slightest by either of these operations. Dr. William Hill saw her in October last and pronounced the antrum now free fronm disease, and sent her on to nme.
The recurring spasms of pain were now very frequent, started by eating and talking, or blowing her nose, the pain being so frequent and severe that she said " she thought she would go lilad." On October 15, 1908, under chloroform ancesthesia, I injected the left infra-orbital foramllen with about 15 1II of 80 per cent. alcohol. This was followed by ancusthesia and analgesia of the whole of the anatomical distribution of the infra-orbital nerve, and considerable ecchyinosis and swelling of the lower eyelid. The spasms of pain were now mnuch improved, all the pain starting at the ala nasi having disappeared, but there was still considerable pain along the gumii and palate, and she was able to eat no better than before. A fortnight later I therefore injected the left palatine foramina with alcohol, under chloroform anmsthesia, injecting about 10 lii into both the anterior and the posterior palatine foramina. This second injection was followed by anesthesia of the gum and hard palate, and by complete disappearance of all her pain, so that she was able to eat, rub her face, and blow her nose like a normiial person, without starting the intense paroxysms such movemiients always produced before. For nearly four ml-onths she has been perfectly well, but during the last two or three weeks she has noticed a very slight retuirn of pain at the ala nasi and on the gum, but not sufficient to cause her any serious trouble, though in all probability the nerve will have to be injected again within the next few months, as the anasthesia on the lip is beginning to disappear. Next time I shall inject the trunk of the superior maxillary at the foramnen rotunduim, as well as the peripheral points of pain, and shall thereby probablv obtain a longer period of imumunity from recurrence. Case XI.-Trigemnual neuralgia, affecting the right third division of the fifth nerve: Mrs. T., aged 78, for the last three years has been subject to increasingly frequent and severe spasms of pain in the lower jaw and chin. Of late these have been so bad that she cannot swallow anything except slops, and very little of that. Any touch in the neighbourhood of the right mental foramiien starts the spasmii, and eating and talking practically invariably do so. I saw her twice with her doctor in the country last November and December, and under chloroform anaesthesia injected the right mental foramen and its neighbourhood with 80 per cent. alcohol, and also the right inferior maxillary nerve at the foramen ovale. After the first injection the pain ceased for four days, but then recurred with equal or greater severity, and I nmust have missed the nerve, as no trace of anesthesia was produced. A fortnight later I repeated the injection, this time with greater success, as she has been entirely immune fromn all pain up to the time of my hearing from her on February 16. Case XII.-Trigemiinal neuralgia, affecting the left ophthalmic division of the fifth nerve: Mrs. H., aged 54. Her trouble began eight years ago as slight pain over the middle of the forehead. She suffers from-asthma, and she was using an asthman cure soon after, when she sneezed, and felt a sensation as though something in her head had snapped, with an immnlediate " sudden dreadful pain all qver the head on both sides; thought she was going to die." The same day the pain began to settle down on, the left side, and ever since she has been subject to recurring attacks of intense supra-orbital neuralgia, always beginning as a sudden sharp stab of pain at the outer edge of the left eyebrow, where the skin, and that of the upper eyelid immediately beneath, is excessively sensitive, so that the slightest touch there starts the pain. There was also another sensitive spot on the chin, in front of the left mental foramen, rubbing which would also start the supraorbital pain. On January 23 last I injected 15 lir of 80 per cent. alcohol around the left supra-orbital notch, and also into the inferior dental nerve at its point of emergence fromii the mental foramen. As a result of this the pain almost entirely ceased; the skin was ancesthetic over the inner part of the eyebrow and on the chin up to the mid-line and the level of the mucous membrane of the lower lip. She still, however, had slight attacks of pain every morning, starting from the outer part of the eyebrow, where touching the skin would still start the pain. I therefore injected her again on February 6, this time injecting the skin under the outer part of the eyebrow as well as the region of the supra-orbital notch. This time the injection was perfectly successful, and no more pain was experienced while she was under observation for a week, and she was able to rub her face anywhere without starting the pain. No aneesthetic was used for either of these injections; there was distinct paresis of the left frontalis and corrugator, and considerable temporary swelling of the upper eyelid after the injection.
Case XIII (this case was shown at the ineeting).-Trigeminal neuralgia, affecting the left second division of the fifth nerve: M. H., aged 40, a cook. Six years ago she was in a very hard place as cook, when she began to suffer from bad headaches at the top and back of the head, and across the eyes, for three months. Then one night in October, 1902, she woke up at 3 a.m. with severe pain in the eyes, and head felt as though pulled back, and " all her nerves going" down the left side. She was in an agony of pain and woke up everybody in the house with her screaming. She returned home next day, the severe pain continuing in paroxysms every half hour or so day and night. Was given morphia continuously for the pain for three weeks. She has never been free from the pain ever since, though it is much worse at times, and has never been able to do any work since, as eating, touching the cheek or upper lip, or blowing the nose almost always started the pain. Spontaneous attacks are preceded by a sensation spreading up the left side of her body, not painful; this is then followed by a sensation as of 8X a " click " at the left ala nasi, and the intense pain is then upon her, causing her to scream out and clasp her hands to her face, and moan and rock with pain. Her attacks were the most severe I have ever seen in trigeminal neuralgia, especially when she was taking large doses of strychnine as a tonic. More also than any other case that I have met with, o*ing to the peculiar aura which preceded her attacks, this deserved the name of " epileptiform neuralgia " which Trousseau gave to the disease more than forty years ago. On February 6, under chloroform anesthesia, I injected the left infra-orbital foramen, and also the trunk of the second division of the fifth nerve at the left foramen rotundum in the sphenomaxillary fossa. On this occasion I allowed her to come round a little from the anaesthetic after I had got the point of the needle close to the nerve. Then pushing it on through the pterygomaxillary fissure up to the nerve where it leaves the foramen rotundum, I was able to judge when the needle reached the nerve by a sudden twitch of the face as though pain had been felt. The result was perfect, complete disappearance of the pain in the face, and she has since been able to rub the face, blow her nose and eat in comfort, which she has not been able to do for the past six years. As the result of the injection there was considerable cedema of the lower eyelid, cheek and upper lip, which passed off after three days. The anesthesia of the skin and mucous membrane of the area of the second division of the fifth nerve still persists.
It is clearly fair to claim for this method of alcohol injection almost certain and immediate relief for the pain of trigeininal neuralgia, hitherto uncontrollable except by resection of nerves or extirpation of the Gasserian ganglion. Although when the nerve regenerates after it has been destroyed by the alcohol it is likely that a recurrence will set in sooner or later, the same treatment can be applied again with equal success.
Neuralgia of other nerves, as the occipital, and with due precautions of mixed nerves, as the sciatic or brachial plexus, may also perhaps be amenable to this method. The intense pain in the face from disease of the base of the skull, or from inoperable cancer of the tongue or jaw, can also be certainly relieved by this method.
Motor nerves may also be treated by it for conditions of spasm, such as clonic facial spasm, or carefully selected cases of hemiplegic contracture.
Spasmodic torticollis would no doubt be much more difficult to deal with by injection of alcohol, though it should, I think, be tried before neurectomy is performed.
DISCUSSION.
Dr. PURVES STEWART said the technique as described by Dr. Harris was to make a landmark of the sigmoid fossa of the lower jaw. But the lower jaw was a movable feast; moreover, if the patient was edentigous, that fossa was higher up, and if the teeth met in front, then it was lower down. An equally convenient and more accurate landmark was that described by Levy and Baudouin, in which they took a fixed point from the zygoma, which did not move, measuring from its descending root, in front of the external auditory meatus. He went 21 cm. in front of that, and there, keeping close to the lower border of the zygoma, an average depth of 4 cm. brought one to the foramen ovale, without any error due to movements of the lower jaw. To reach the foramen rotundum he prolonged a line from the posterior border of the orbital process of the malar downwards to the lower edge of the zygoma, and then went i cm. behind that. If the coronoid process was in the way, the patient simply opened his mouth, and the mandible moved out of the way. He had treated over a dozen cases by deep alcohol injections into the foramen ovale and foramen rotundum (having first practised it on the dead body), and the technique was fairly easy. It was not necessary to give the patient a general anwesthetic. Any initial pain felt during the injection was due to piercing the skin, which should be frozen by chloride of ethyl. The remainder of the procedure was painless until the trunk of the nerve was reached. Then a transient pain was felt along the distribution of the affected nerve. That pain was moderately acute, but less severe than the paroxysms to which the patient had been accustomed. That accession of pain told the operator that he was on the right spot. When passing a needle through the face into the base of the skull, it was important that the needle should not be a sharp-pointed, unguarded one. It should be fitted with a blunt stilette projecting beyond the point, by means of wlhich blunt end all the penetration was done, after piercing the frozen skin with the sharp point; then when it was known that the desired spot had been reached, the stilette was withdrawn from the needle, and its charge of alcohol could be pushed home. He could corroborate from his own experience all that Dr. Harris had said as to the results. One man, aged 69, came from the country to have his Gasserian ganglion removed; he had had trigeminal neuralgia of the second and third divisions for seven years. All his teeth had been extracted, and innumerable drugs had been tried without relief, and so he determined to have something done. Mr. Ballance saw him with a view to Gasserectomy, and found him looking very ill; he had a feeble heart, he was cedematous in lungs and abdomen, and his urine was loaded with albumin. Mr. Ballance pointed out the unwisdom of risking an intracranial operation, and advised him against it. The alcohol injection treatment was therefore tried, through the face, into the foramen ovale and foramen rotundum. After the first injection the patient called out for his teeth, which he had not had for seven years, and for his first mutton chop. Four injections were given in a fortnight, and though that was five months ago, there had been no pain since. He had another male patient, aged 49, who had had trigeminal neuralgia for ten years in the second and third divisions of the fifth. He also was injected several times and was completely cured. He had also had two women, who had had typical tic douloureux for three years, and they were each cured by a single injection. He had done it in more than a dozen cases since, but those he had described were the only ones he had watched for over five months. To quote results of short duration, such as three weeks, as in one of Dr. Harris's cases, was not of much use for statistical purposes. Peripheral injections into the mental or infra-orbital foramen had been known for a number of years, and were only palliative for a few weeks. It was Schlosser who made the advance of tackling the nerves at their exit from the skull. As Dr. Harris had said, the method could also be applied to the motor nerves-e.g., to the facial nerve, for the relief of facial spasm. In mixed nerves, such as the sciatic, the results could not be expected to be so good. He had treated an obstinate case of sciatica by deep alcohol injections, but the patient, though relieved of his pain, developed external popliteal paralysis, yet he said he preferred that to his old pain. The method was a distinct addition to the medical armamentarium, especially in cases where surgery was contra-indicated.
Dr. WILFRED HARRIS, in reply, said he was familiar with Levy and Baudouin's results, to which Dr. Purves Stewart referred; he had studied and tried that method, but abandoned it in favour of the one he had detailed. It was much more difficult to feel the descending zygoma and then measure the number of centimetres in front of it, which, it must be remembered, would vary for different-sized individuals. It seemed easier to go to the bottom of the sigmoid fossa, and if the bone was hit with the point of the needle, the operator knew where he was. In the majority of skulls the foramen ovale lay straight inwards from that point. For the superior maxillary nerve he preferred to go in front rather than behind the descending line of the orbital process of the malar bone, as it was certainly a disadvantage to hit the coronoid process. He was pleased with the results he obtained with his method both in practice and in the post-mortem room. One could always make certain of sinking the needle in at the middle line of the orbital process. With regard to the knotty question as to whether the patients should be given a general anaesthetic, he had considered that a good deal. The Continental and American workers used no general anaesthetic, their guide being that when they reached the nerve the patient called out. It seemed a clumsy method, and if the patient could be saved pain, that should be done. The puncture caused considerable pain, and there was still more when the nerve was hit off. If the exact relation of the parts were studied in the post-mortem room, sudden pain on the part of the patient was not necessary as a guide in the operation. Moreover, the patient's feeling of sharp pain, which he had if no general anesthetic was given, militated against the operator's practice, because, unless he were quite callous, he could not do so well with the patient in pain as without it. Certainly in convulsive tic he preferred a general anaesthetic.
